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(57)Abstract: 

PROBLEM TO BE SOLVED: To precisely control an 
electric current to a control valve, and to easily detect 
abnormality of sensor without requiring an M/C pressure ^ 
sensor and a W/C pressure sensor when controlling the 
electric current to control valves. 
SOLUTION: After starting pressure reduction of brake 
fluid of W/C 4 and 6 by ABS control, when performing a 
pressure increase of first time, a current- carrying 
quantity to the pressure increase control valves 8 and 9 
at that time is detected. When performing pressure 
reduction thereafter, an electric current quantity 
corresponding to differential pressure on the upstream- 
downstream side of the pressure increase control valves 
8 and 9 generated by the pressure reduction is added to 

the current-carrying quantity to the pressure increase control valves 8 and 9 at pressure 
increase time of first time. Such constitution can set the current-carrying quantity to the 
pressure increase control valves 8 and 9 corresponding to a balance point, and can precisely 
control the electric current to the pressure increase control valves 8 and 9. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows th e worc i which can not be translated. 
3. In the drawings, any words are not translated. 



MEANS 



[Means for Solving the Problem] In order to attain the above-mentioned purpose, in invention according 
to claim 1 By carrying out current control of the preparation ****** control valve (8 9), to the duct (A) 
which connects a master cylinder (2) and a wheel cylinder (4 6) Are brake fluid oppression equipment 
which performs brake fluid pressure control to perform, and it sets at the time of braking, the increase of 
brake fluid pressure which a wheel cylinder is made to generate ~ reduced pressure — If a boost 
accomplishes after reduced pressure of the brake fluid pressure of a wheel cylinder is started by brake 
fluid pressure control It is characterized by detecting the amount of energization to the control valve at 
the time of that boost, being based on the amount of energization at this time, and setting up the amount 
of energization to the control valve at the time of a subsequent boost. 

[0007] Thus, it balances based on the amount of energization of the control valve at the time of the boost 
after reduced pressure initiation, and the amount of energization in the point can be calculated, and even 
if it needs neither a M/C ** sensor nor a W/C ** sensor, current control to a control valve can be 
performed exactly. 

[0008] For example, as shown in claim 2, after reduced pressure is started, it is based on the amount of 
energization to the control valve at the time of the boost before reduced pressure, and the amount of 
energization to the control valve at the time of a subsequent boost is set up. Moreover, as shown in claim 
4, when reduced pressure accomplishes after a boost, the amount of energization to the control valve at 
the time of a subsequent boost can be set up by adding a part for the current equivalent to the differential 
pressure in the vertical style of the control valve produced with the reduced pressure to the amount of 
energization to the control valve at the time of the boost before this reduced pressure. 
[0009] In invention according to claim 3, in case the boost which is the 1st time is carried out after 
reduced pressure of the brake fluid pressure of a wheel cylinder is started by brake fluid pressure control 
at the time of braking, it is characterized by setting the amount of energization to the control valve when 
performing the boost as the value presumed according to the class and master cylinder pressure of a 
transit road surface. 

[0010] Thus, since the amount of energization to a control valve and the differential pressure in the 
vertical style of a control valve are connected according to the class of transit road surface, it is possible 
to set up the amount of energization to a control valve according to the class of transit road surface. 
[001 1] In invention according to claim 5, based on the amount of energization and wheel cylinder 
pressure to a boost control valve, the brake fluid pressure in a master cylinder is presumed, and it is 
characterized by constituting from comparing this estimate with the detection value of a master- 
cylinder-pressure sensor so that malfunction detection of a master-cylinder-pressure sensor may be 
performed. Thus, it is also possible to perform malfunction detection of a master-cylinder-pressure 
sensor based on W/C ** and M/C ** serving as relation of 1 :1. 

[0012] In invention according to claim 6, if reduced pressure of the brake fluid pressure of a wheel 
cylinder is started by brake fluid pressure control at the time of braking, it is characterized by detecting 
the amount of energization to the reduced pressure control valve at the time of that reduced pressure, 
being based on the amount of energization at this time, and setting up the amount of energization to the 
reduced pressure control valve at the time of subsequent reduced pressure. Thus, it is also possible to 
perform the same current control as claim 1 about a reduced pressure control valve. If it does in this 
way, the same effectiveness as claim 1 can be acquired. 
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[0013] If a boost accomplishes after reduced pressure accomplishes as shown in claim 7 in this case, the 
amount of energization to the reduced pressure control valve at the time of subsequent reduced pressure 
will be set up by adding a part for the current equivalent to the differential pressure in the vertical style 
of the reduced pressure control valve produced with that boost to the amount of energization to the 
reduced pressure control valve at the time of the reduced pressure before this boost. Moreover, also in 
this case, as shown in claim 8, it is possible to perform malfunction detection of a master-cylinder- 
pressure sensor. 

[0014] In addition, the sign in the parenthesis of each above-mentioned means shows correspondence 

relation with the concrete means of a publication to the operation gestalt mentioned later. 

[0015] 

[Embodiment of the Invention] (The 1st operation gestalt) The operation gestalt which shows this 
invention in drawing is explained hereafter. Drawin g 1 is a schematic diagram showing the 
configuration of the brake fluid oppression equipment with which 1 operation gestalt of this invention 
was applied. In addition, although the 2nd piping network also exists besides the 1st piping network 
shown all over this Fig., since it is the same configuration as the 1st piping network, actual brake fluid 
oppression equipment is omitted here. 

[0016] As shown in drawing 1 , it has M/C2 which generates brake fluid pressure by treading in of a 
brake pedal 1, and the 1st and 2nd piping network is connected to M/C2. The duct A connected to M/C2 
branches to two, one of these is connected to W/C4 of the forward right ring 3, and another side is 
connected -to W/C6 of the left rear ring 5. the forward right ring 3 and the left rear ring 5 ~ respectively - 
- being alike - electromagnetism - Sensors 7a and 7b are arranged whenever [ wheel speed /, such as a 
pickup type and an electric resistance component (MRE) type, ], and these generate a pulse signal 
according to rotation of each wheels 3 and 5. 

[0017] Moreover, between M/C2 and each W/C 4 and 6, the boost control valves (control valve) 8 and 9 
are arranged, respectively. Each [ these ] boost control valves 8 and 9 can adjust the differential pressure 
in the vertical style of the boost control valves 8 and 9 according to the amount of energization while it 
consists of electromagnetic two position valves which have a free passage location and a cutoff location 
and a free passage location and a cutoff location are changed by energization. The amount of 
energization to these boosts control valves 8 and 9 is controlled by the linear current drive circuit. In 
addition, with a linear current drive here, an electrical-potential-difference DUTY ratio is changed and 
the PWM control which effective current is made to **** is included. 

[0018] Furthermore, Duct A and the reservoir 12 are connected by Duct B between each W/C 4 and 6 
and each boost control valves 8 and 9, and the reduced pressure control valves 13 and 14 are arranged in 
this duct B. Moreover, Duct C connects between a reservoir 12 and M/C2, and the pump 16 and check 
valve 17 which are driven by the motor 15 are arranged in this duct C. While inhaling the brake fluid 
stored by the reservoir 12 with the pump 16 by such configuration, he is trying for the pressure of M/C2 
not to flow into a M/C2 side by discharge and the check valve 17 to a reservoir 12 side. 
[0019] On the other hand, the detecting signal of sensors 6 and 7 is inputted into an electronic control 
circuit (henceforth ECU) 18 whenever [ wheel speed ]. ECU 18 is the microcomputer of the common 
knowledge which has CPU, ROM, RAM, and I/O, and generates the control signal which controls each 
boost control valves 8 and 9, the reduced pressure control valves 13 and 14, and a motor 15 based on the 
above-mentioned detecting signal. This control signal opts for each wheel 3, the boost output generated 
for every five, a maintenance output, and a reduced pressure output, and explains the forward right ring 
3 for actuation of each control valves 8, 9, 13, and 14 corresponding to each output below at an example. 

[0020] While carrying out the boost control valve 8 to making the forward right ring 3 generate a boost 
output in a free passage location, it is generating a control signal so that the reduced pressure control 
valve's 13 may be made into a cutoff location. The brake fluid pressure which M/C2 generates is 
supplied to W/C4 by this, and the differential pressure according to the amount of energization to the 
boost control valve 8 is formed between the brake fluid pressure by the side of M/C2, and the brake 
fluid pressure by the side of W/C4. 

[0021] It is generating a control signal so that both the boost control valve 8 and the reduced pressure 
control valve 1 3 may be carried out to making the forward right ring 3 generate a maintenance output in 
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a cutoff location. Thereby, the brake fluid pressure of W/C4 is held. In addition, if a brake pedal 1 can 
loosen during continuation of this maintenance output, a pressure oil will circulate through by -pass-line 
8a, and the brake fluid pressure of W/C4 will be decompressed. 

[0022] While carrying out the boost control valve 8 to making the forward right ring 3 generate a 
reduced pressure output in a cutoff location and making the reduced pressure control valve 13 into a free 
passage location, it is generating a control signal so that energization may accomplish on a motor 5. 
Thereby, the brake fluid by the side of W/C4 flows into a reservoir 12, and the brake fluid pressure by 
the side of W/C4 decreases. In addition, ECU 18 performs the same output also to other wheels (left rear 
ring 5) etc. 

[0023] Next, the detail of the processing which ECU 18 performs is explained using the flow chart of 
drawing 2 and drawing 3 . If an ignition switch turns on ECU18, it will perform the main routine shown 
in drawin g 2 , and will perform this main routine every wheels 3 and 5 grades by time sharing. 
[0024] First, initialization processing is performed at step S101. Memory clearance, flag reset, etc. are 
performed by this processing, next - step SI 02 - data processing of shift ~ every predetermined time 
Ta (for example, 6ms) - ** - in order to carry out, it waits for predetermined time Ta to pass by 
judging whether predetermined time Ta passed. 

[0025] And if it is YES at step SI 02, it will shift to step SI 03 and VW** will be calculated [ whenever / 
each above-mentioned wheel speed ] whenever [ wheel speed / of each wheels 3 and 5 ] based on the 
rotational-speed signal from Sensors 7a and 7b. Here, it is the generic name of the notations FR, RL, 
RR, and floor line which show each wheel 3 and 5 grades, namely, "VW**" expresses VWFR, VWRL, 
VWRR, and VWFL, and "**" shows whenever [ to the forward right ring 3, the left rear ring 5, the right 
rear ring in the 2nd piping network, and a forward left ring / wheel speed ], respectively. 
[0026] At continuing step SI 04, wheel acceleration dVW** of each wheel 3 and 5 grades is calculated 
by differentiating VW** whenever [ wheel speed / for which it asked at step SI 01 ]. And at step SI 05, 
whenever [ car-body-speed ] (whenever [ presumed car-body-speed ]) is calculated based on the 
maximum velocity VWmax of VW** etc. whenever [ wheel speed / of each wheel 3 for which it asked 
at step SI 03, and 5 grades ]. This processing from acceleration limit value Valpha which applied the 
predetermined value to VB (n-1) whenever [ car-body-speed / for which the maximum velocity VWmax 
of VWFR-VWRL asked last time whenever / wheel speed / of each wheel 3 and 5 grades ] It judges 
whether it is in within the limits to moderation threshold value Vbeta which subtracted the 
predetermined value from VB (n-1) whenever [ car-body-speed ]. If maximum velocity VWmax is in 
within the limits from acceleration limit value Valpha to Vbeta, maximum velocity VWmax will be set 
up as VB whenever [ car-body-speed ] as it is. If maximum velocity VWmax is over acceleration limit 
value Valpha, acceleration limit value Valpha will be set up as VB whenever [ car-body-speed ], and if 
less than maximum velocity VWmax moderation threshold value Vbeta, as moderation critical speed 
Vbeta is set up as VB whenever [ car-body-speed ], it will perform. 

[0027] Moreover, at step SI 06, the car-body acceleration dVB is calculated by differentiating VB 
whenever [ car-body-speed / which was called for at step SI 05 ]. And at step SI 07, slip ratio SW** in 
each wheel 3 and 5 grades is calculated [ whenever / VB and wheel speed ] by VB** whenever [ car- 
body-speed / which was called for ]. 

[0028] Next, at step SI 08, the control mode of each control valves 8, 9, 13, and 14 and a motor 15 is 
calculated for every [ each wheel 3 and ] five based on slip ratio SW** and wheel acceleration dVW** 
in each wheels 3 and 5. Thereby, it determines whether which the mode in the control mode, i.e., boost 
mode, a hold mode, and reduced pressure mode is set up. The boost output which mentioned above the 
output of as opposed to the various control valves 8, 9, 13, and 14 or a motor 15 with these modes, If it 
sets [ whether it carries out and ] up and boost mode is set as any of a maintenance output and a reduced 
pressure output, it will consider as a boost output continuously, if a hold mode is set up, it will consider 
as a maintenance output continuously, and if reduced pressure mode is set up, a maintenance output and 
a reduced pressure output will be repeated by turns. 

[0029] A control current operation is performed at continuing step SI 09. It explains with reference to 
the flow chart of the control current operation which shows the detail of this control current operation to 
drawing 3 . 

[0030] First, at step S201, it judges whether it is among reduced pressure mode. It enables it to perform 
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that distinction by processing that whether it is among this reduced pressure mode sets the flag 
according to the various control modes in the case of a control mode setup which it was judged by 
whether the reduced pressure mode mentioned above may be set up, for example, was mentioned above 
etc. In addition, when treading in to a brake pedal 1 is stopped, he is trying to reset the setting flag of 
this control mode. 

[003 1] And at step S202, it judges whether reduced pressure is the first time. And if it is YES, it will 
progress to step S203, and the memory in ECU 18 is made to memorize the current indicated value Idw 
currently then passed to the boost control valves 3 and 5. On the other hand, if it is NO, it will progress 
to step S204 and the reduced pressure time amount Trel will be counted up. Thus, if subtraction time 
amount is counted up, it will become possible to calculate the amount of reduced pressure in integrating 
reduced pressure time amount and reduced pressure inclination. 

[0032] If it is not among reduced pressure mode, it will progress to step S205 and will set up whether it 
is among boost mode. It judges by whether the flag corresponding to boost mode is set also to the 
judgment in this case. And if it is YES, it will progress to step S206. Moreover, if it is NO, it will return 
to a main routine. 

[0033] At step S206, it judges whether it is the first boost after reduced pressure initiation. And if it is 
YES, it will progress to step S207, and if it is NO, it will progress to step S208. And the control current 
value which serves as the balance point of the boost control valves 8 and 9 at step S207 is calculated. 
How to calculate this control current value is explained with reference to the relation between the 
amount of energization to the boost control valves 8 and 9 shown in drawin g 4 , and the differential 
pressure (only henceforth differential pressure) in the vertical style of the boost control valves 8 and 9, 
and the timing chart at the time of actual braking shown in drawing 5 . 

[0034] As shown in drawing 4 , the amount of energization and differential pressure to the boost control 
valves 8 and 9 have predetermined relation. And supposing actual differential pressure is the value 
shown all over drawing, even if it makes the amount of energization to the boost control valves 8 and 9 
increase more than the amount of energization corresponding to actual differential pressure, it will not 
become more than actual differential pressure, but if the amount of energization is lowered rather than 
the value corresponding to actual differential pressure, the boost control valves 8 and 9 will open and the 
brake fluid pressure from a M/C2 side will be told to W/C4 and 5 side. If the amount of energization 
corresponding to actual differential pressure balances, it becomes the point at this time and the amount 
of direct energization can be set as this balance point at the time of a boost, current control to the boost 
control valves 8 and 9 can be performed exactly. Moreover, after becoming this balance point, a smooth 
boost will be attained if the amount of energization is lowered gradually. 

[0035] On the other hand, ABS control will be started, if VW** falls [ whenever / car-body-speed ] 
whenever [ wheel speed ] rather than VB as are shown in drawing 5 , and shown in tl the time of getting 
into a brake pedal 1 and VB slowing down whenever [ car-body-speed ]. At this time, first, a hold mode 
is set up, and the amount of energization to the boost control valves 8 and 9 is set as maximum, and let 
the boost control valves 8 and 9 be cutoff locations. Furthermore, if VW** falls whenever [ wheel 
speed ], the reduced pressure control valves 13 and 14 will be made into a free passage location, and will 
serve as reduced pressure mode, and ~ if VW** returns whenever [ wheel speed ] — Time t - as shown 
in 2, the 1st boost mode after reduced pressure initiation is set up, and the amount of energization to the 
boost control valves 8 and 9 is lowered, and the time t — as shown in 3, it mentioned above — if it 
balances and the amount of energization is lowered even to the point, the boost control valves 8 and 9 
serve as a free passage location, and the brake fluid pressure of W/C 3 and 5 increases. At this time, it 
can be found as relation which the relation between the amount of energization and differential pressure 
indicates to drawing 4 mentioned above after the amount of energization fell even to the balance point. 
[0036] and the time t - if VW** falls [ whenever / car-body-speed ] whenever [ wheel speed ] from VB 
again with the increment in the brake fluid pressure of W/C 3 and 5 as shown in 4, the brake fluid 
pressure of W/C 3 and 5 decreases, reduced pressure mode being set up from the 2nd hold mode, and a 
cutoff location and the reduced pressure control valves 13 and 14 being again used as a free passage 
location for the boost control valves 8 and 9. At this time, the amount of energization corresponding to 
the balance point when beginning to decompress can be obtained by seeing the amount of energization 
before changing to reduced pressure mode. 
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[0037] And if VW** returns whenever [ wheel speed ] as shown in t5 the time of the brake fluid 
pressure of W/C 3 and 5 decreasing, the 2nd boost mode will be set up, and it will act so that the brake 
fluid pressure of W/C 3 and 5 may be made to increase. 

[0038] At this time, after reduced pressure initiation, the differential pressure in the moment of changing 
from a boost to reduced pressure changed how at the time of reduced pressure, or [ that is, ] it can ask 
about the differential pressure after reduced pressure from the reduced pressure inclination and reduced 
pressure time amount at the time of reduced pressure. And when it is converted into the amount of 
energization and asks for it, it will be shown like a degree type. 
[0039] 

[Equation 1] As for the amount of energization corresponding to the differential pressure of the moment 
balanced with Ihold supposing the maximum current value (holding current outputted at the time of a 
hold mode) which shows Iup=Idw+TrelxKl, however Iup in drawing 4 was Ihold, and the difference of 
the amount of energization with the point (balance point after the 2nd reduced pressure termination in 
here) and Idw changed from the boost to reduced pressure after reduced-pressure initiation, and Trel, 
reduced-pressure time amount and Kl show the reduced-pressure inclination assumed. 
[0040] And as it is supposed that it is not the 1st boost after reduced pressure after Iup is set up and it is 
shown in step S208, the last indicator current is changed by the inclination multiplier (K2), and a new 
indicator current value is calculated. In addition, as for this inclination multiplier, it is possible to make 
it change with a road surface mu, M/C **, etc. 

[0041] Thus, it becomes possible to calculate the amount of energization which balances by the 
approach shown in step S207 to the 1st boost after reduced pressure initiation, and is equivalent to the 
point, and to calculate the amount of energization which balances to a boost of the 2nd henceforth by the 
approach shown in step S208, and is equivalent to the point. 

[0042] As explained above, even if it balances based on the amount of energization of the boost control 
valves 8 and 9 at the time of the boost after reduced pressure initiation, it can calculate the amount of 
energization in the point and it needs neither a M/C ** sensor nor a W/C ** sensor, current control to 
the boost control valves 8 and 9 can be performed exactly. 

[0043] (The 2nd operation gestalt) The schematic diagram which expresses the configuration of the 
brake fluid oppression equipment in the 2nd operation gestalt of this invention to drawing 6 is shown. 
With this operation gestalt, the linear current drive of the boost control valves 8 and 9 is not carried out 
to the 1st operation gestalt, but the linear current drive of the reduced pressure control valves 13 and 14 
is carried out. Although he was trying to acquire the above-mentioned effectiveness with the 1st 
operation gestalt by performing a linear current drive about the boost control valves 8 and 9, it is also 
possible to acquire the same effectiveness as the 1st operation gestalt by carrying out the linear current 
drive of the reduced pressure control valves 13 and 14 like this operation gestalt. 
[0044] Thus, the timing diagram in the case of carrying out the linear current drive of the reduced 
pressure control valves 13 and 14 is shown in drawin g 7 . if VW** falls [ whenever / car-body-speed ] 
whenever [ wheel speed ] to VB as shown in this drawing - Time t - ABS control is started in 1 . And 
after a hold mode is set up, reduced pressure mode is set up, and differential pressure becomes small by 
raising gradually the amount of energization to the reduced pressure control valves 13 and 14. and - if 
fixed differential pressure arises and VW** returns whenever [ wheel speed ] - Time t — boost mode is 
set up in 2 and W/C ** is made to increase by the boost control valves 8 and 9 

[0045] Since the augend of W/C ** supports boost time amount at this time, the indicator current value 
to the reduced pressure control valves 13 and 14 corresponding to W/C ** of t3 is calculated like a 
degree type at the time after a boost. 
[0046] 

[Equation 2] Idw=Iup+TupxKl however the amount of energization corresponding to the differential 
pressure of the moment Iup changed from reduced pressure to the boost, and Tup show boost time 
amount and the boost inclination Kl is assumed to be. 

[0047] And if VW** falls [ whenever / car-body-speed ] whenever [ wheel speed ] to VB again, the 
current equivalent to Idw calculated based on several 2 will be passed to the reduced pressure control 
valves 13 and 14. If it does in this way, the current corresponding to the equilibrium point can be passed 
to the reduced pressure control valves 13 and 14. Thus, even if it performs a linear current drive to the 
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reduced pressure control valves 13 and 14, the same effectiveness as the 1st operation gestalt can be 
acquired. 

[0048] (Other operation gestalten) Although the linear current drive of the reduced pressure control 
valves 13 and 14 was carried out in the boost control valves 8 and 9 and the 2nd operation gestalt with 
the above-mentioned 1st operation gestalt, as shown in drawing 8 , it may be made to carry out the linear 
current drive of these both sides. Even if such, the effectiveness taken with each above-mentioned 
operation gestalt can be acquired. 

[0049] You may make it change the amount of energization to the boost control valves 8 and 9 to the 
above-mentioned operation gestalt according to the class of road surface. Moreover, the amount of 
energization may be amended by presuming M/C **. As the amendment approach, it can presume by the 
operating time after the car-body acceleration change before control, and control initiation etc. For 
example, if M/C ** is presumed by the above-mentioned approach and a road surface is presumed with 
car-body deceleration etc., since the differential pressure of the brake fluid pressure in M/C2 and the 
brake fluid pressure in W/C 4 and 6 can be found and this differential pressure and the amount of 
energization will serve as about 1 : 1 relation, you may make it presume the amount of energization 
which balances from this map and serves as the point by using as a map relation shown in drawing 4 . 
[0050] It becomes possible to set up the amount of energization which balances from the time of the 
boost mode of the beginning after reduced pressure initiation being set up as the timing chart at the time 
of actual braking is shown like drawing 9 in this case and it is shown in tl at the time among drawing, 
and ****s on the point. 

[0051] Moreover, since it corresponds 1:1 times with the amount of energization of a control valve in 
this patent as the differential pressure of M/C2 and W/C 4 and 6 shows drawin g 4 , in with a M/C oil 
pressure sensor, it is also possible to perform malfunction detection of a M/C oil pressure sensor by W/C 
oil pressure presumption which is the amount of energization and the conventional technique. 



[Translation done.] 
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MMtftS] TX*&-U>y (2) tm-)Vi'V> 
9 (4. 6) tSSfcTSSK (A) KBA&*SfcB 
EM«# (8. 9) iK* 9. ME* 

•f-JPJ/'J >yi;:fg££-&-5:7U--*»6E©ifE, JAJEE 
* f?3 7 U-*«tEIH18£Siffr S 7 W-*?£EM5ISi 

g©itE£-rsBStrtt. tom&zftv tziz&vzift 

*©&El::£^T£UfcffiE^EW9:frW±Ttfi«C 

fctf-snEicftis-f -&mt«#£. &mmmv>m&.m\z& 
•e ®f$ ©ees* c a it * ffifaiiflEf&iiJi*^© bbb 

EO&ffl *f? fc o VX? -> U >9S.± A. 

fflEtiEfra^oasst*^-^'; ^EttS 

m&mmtj.t>nz£*>\ztoi$.£t\tcm*m 1 75S4 
<D^rn*> i ^ke«o:/u-*«e*19i8b. 

[SS*3§6] ?X^x'J>y (2) fc*-f-*5^U> 
^ (4. 6) iS»«t-5«!8 (A) t. BtllBgKA^ 
©^U-*ffi$3l*<-rU-tf-A (12) fliE«B<t: 
UffE'J If— /t «t SrSR-faffBrtKBA ^nfeMBEtelW 
#(13. 1 4) £Z#L, mfRtf.E.®W&&m9L®® 
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u-*BiE©BBJE6fTS7i'-*BJEMB**fT"r* 
©ass $ a:s-r s <fc 9 1: & t> r ^ s c: i *»ia 

10 [K*JB7] m§&&&Wf&2t\tzmz®E.ifif$.i<nz 

rtzm&fti£®w#^.<»mnmizijow? *> z. t K«fc o . 

*©«©BffBte43»*4mEi*flE«W#^©a«B*B 
«©7U-*8tE3i<IWgB. 

[»*^8i m&i*9i'*i>#\z}iwz>-j\s-*m 

E©«ffl£fr&'5VX:$'->'J >yE-fe>tJ"S:iiA. 
ttEBEEtMWP^©a«fifc*'f -;V>"J >^E«t ICS 
20 ^wt. BE^x*5/y>yc**t4:/u-*«JE*« 

B£*HttT4::iT. HOE-VX^xUV^E-fe 

a#«iu*»ff& *5ti4<k ^ eBftd nftsrttm i 7im 4 

[0 0 0 1] 

[f89j©JKT4ftffi#I» *B8I2. *^$0«)^ICfe4 
t4*»OX'J *:/*:/U-*MffttBC.fc:aTBB-r 
47U-*»EfHW»BKB-r4fc©'Ca4. 
30 [0 0 0 2] 

«fc9. ABSIHWt*JV>Ttt, lXir s s*i>? («T. 
M/Cil»9) t*'f-;U->U>* r (ETF. W/CiH 

9) t<DWCEB*na»JW#«f^©ams«:««»-r5 
di»cio. femftzv-7izmwLtz^t\>*$mmw 

&Z>. C<D£5\Z®®#$:i)-7\zM®?ZZ.t\Zl: 
IC. SEyk-*E&lfe»Tlr> «0»)«l*©lS)±S'H4 

40 to o o 3) z<r>£-z>\zmwft<Dftmzi>ba-)v%f7 

*lffll#(D±T«t-C(D^U-*ie©SE(C«kO# 

izMz. *<o#<{ >htfftfr*>t£^t®E&ti. ms.m 

tl. i§Ei8£. «Ea#»CJ5tO»4. C©J:^/«t««)0^ 
H#'f>h«. E*ir>1tlCTM/CE^W/CEStt 

ffi-fsdiiciDaadttfTS-sa*. m/ce^w/ 
cE-tn-€ ! nsftair-6fc*©-t: >u-*^s t sti* t 

[0 0 0 4] Sfc. M/CE<tW/CE£&iti-f*M/ 
50 CE-t^SW-rSv^T-AJCfe^T, 1#lC«lfflltt'©-tr 
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[0 0 0 5] *S891tt±ffi.6Kffi*.T. UW^if&m^ 
>ha-)l>-rz>i8-e;iZ&^T. M/CE-t>tK>W/C 
E-fe >tf £ &g £ b fc < X t> «« K ®«85S5W 
^frxSJ;ptc-r*c:t*@«)tf-.5. Sfctt. flfiE-fe 

>-s-<*s x a om«»*j6]± s £ £ s i m t -r 

•5. 

[0 0 0 6] 

[g|@i«:8?fe-fS*:a©^g] ±lEB#>£iifi£-r*fc 10 

*. a*jg i icteawfggma. •vzfz/vyy (2) 
t*-f-;p->y>^ (4. 6) ££jg$-r*es8 (a) 
(8.9) zmmumtzztK 

ffllgBTcfcoT. WIWfcfc^T. ^lx-**flE«P»C 
nfcg. tSJBE*tfiS3n*£. *(OigEII#©iW3l#^©a 

jaE^ft^^*sw#^<Dfflf8a$&!S-r-6«k5ic^t>T 20 

[0 0 0 7] £V±o\z, «JEM5&»©JBJI^»CfcW* 
M/ / CJE-fe>-9-^»W/Cffi-fe 

[0008] t^tt. iS*J@2ir^-r«fc'5ic. «E'#M 

SrlfcirtS. iS*3S4»C^-rj;5»C, itE©£K 30 

«E*<fiE^*afct^lc. *©«EKJ:-3T4t;fcf8lf?# 
<0±Tm\Z&VZ&tEfzttm?Z>mmftZ. KMEM© 
iiEftKfcttSfHiStff^aaffifiKJDj? d t»C«fc 

[0 0 0 9] M$H3£E«0>Wlir?tt. Sfli&PSf::*^ 
T. 7W-*MEiHSN;:«fcoT*<-^x'J>$' r 0!>:/l' 

[0 0 10] £<r>£o\z. fcfi&Mommiz&CX®® 

#^<o®mmtMW#<D±Tm\ziswzmi£tifiw%-j 

S£88!J£ t5 C £ Wvimx&Z. 
[0 0 11] SI*JS5lc8B©©»WTtt, «Ef&l«9#^ 

'J^tCfctta^U-^fcEfcigJgU c©itit? 
X*->U>^E*>1t©&ttiiI<t£it«-rs;:<i:T. V 
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JSETSCt^fflt-r-S. C©<t5lC. W/CBEtM/ 
CE^l : -?**->'J 
>^E-fe>t>"fi!>SS«ltil&ff * 5Ci feBNTC**. 
[0 0 12] fS*JS6lcE«©^IBT-tt, *J»«SI::*U 
T. ^U-+SgE®IWlC«}:oT*-f-^-> , J>y03yu 
-*«E««EA'MJS$n*i. *<7)«EBS©ittEf|i!l3P 

^^wasfistttbL.. dcoi:€©a«ajcs^T^ 
ra»roBEP*ic;fctts&Ei!iflW#^roamfi£SSirfS 

£.?\Z/tz>Xm>C£&ttm£LX^2>. £<K>£o\Z. 

cth-mmx-bz. c©«fc^c-rn«. m*mitm& 

[00 13] C<D«£. W^tf. »*«7»C^-r«fc3 

ic. aaE*<fiK$nfc»^iiE*<Eesn*i, -5-coJiEt 

«fct>T4i;fc«ES?»#©±T«f5l3*5»t*MElCl§S-r 
4«8S#&. 8igEM©#EI5l;:*3tt*«EIW8l#^<D 
attSlCJni#-r'5C:i:CJ:0. -£-©&£>«£EI$K::fctt* 

siESiiw^roass^KS-r*. c©«^^*5 

[0 0 14] fc*5, ±IB&^&<75g|5l*l»^tt > 
[0 0 15] 

[5B^OSI«S©»SI] (SI 1 3WSffi5S8> JUT. 

®\z*?%mM&\z^x8im?z. ant 
-*;6S»ji^afflsnfeyu-*?SEW»sso«fi)cs 

5rr«H&iaT$>*. ftfc. fSB5cD7U-*a£Ef!i<migfi 
tt. *H*Kl;*;**lfcgl©ES*iK©fflK82©E i S 

[0 0 16] HI IZtHT&oIZ. ^l/-^^HOB 
*&*i:i«fc9 7U-*fcE£££3l**M/C2A<fiiA 
5*1. M/C2ICSI1. SS2©ES£*fcA<»&SnTV> 
•5. M/C2IC&J££nfc l £8&Att2C>K#«U -to 
-**<6itt3©W/C4 > te#at£&tt5©W/C6 

na^n-rt^*. tsfus 3 Rf/fe^ia 5 ©*n-€-*nic 

tt. raey^ZvTa^aft&ttS? (MR E) 3** 

©$teas-b>t>-7 a. 7b^iBs^n. cme>a<&$ 
IS 3. 5©@£tc£i;T/x;M.<t^£K±;*-a-*. 

[0 0 17] St. M/C2tSW/C4. 6i©MII 

tt. -e-n^niiEf&iWf (aw^) 8. 9*«ei$nr 
t-^. cne&JiESiffli^s, 9tt. aafist^Wrft 
@t£WT-5fia^2i4H^r««$n. am^oa 

affiHtaWrffiHi^A^n-S J; ^ ICtSoT^-S 

ic. mmmz&u,x®&m®#8 . 9©±T«tcijtts 

HE5r»ST€?S«J;^(r*oT^i. cne>liE$(lffl^ 
8. 9'v©a«fitt'Jn7«flSffi«)®K^«koT$da^ 
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tr. 

[0 0 18] £e>K. SW/C4, 6t&®EE.MWt 
8. 9tom\zti^X. SKAt'Jlf-Al 2 ta'SB 
BlCfcoTS&SnTfcr). d<D§KBi:«ffiS!lS*l 
3. 1 4>!>'e@£*lTH*. Sifc. 'J-!f-/n 2<hM/ 

CKtt*-* 1 5l-J:oTffi»J^n-5#>yi 6tiS?lt 

>7l eiCtoTUif-A 1 2lcB=S$nfc^U-*« 

TM/C 2 ©fiEAtf'J tf-A 1 2 ffi!Kt&UiLftV>«fc o \Z 

[0 0 19] >■+)- 6. 7©&Hi<i# 

I*. tt^lWWil» <£IT. ECUil>p) 
nSiSKftoT^*. ECU18IJ. CPU, RO 
M. RAM. I /0£*Tf •5K»0>-?'f i/Dn>tfa- 

±f3«mm^ics^T&JiJi©nai#8. 9. *a 

EMM^ 13,1 4Rtf*-* 1 5 

■tt-ibtijEEta*. s^w^jR^jEai^siftS-rsfcro-e 20 

»0, «TC&tt;Wc#Jf;-r*&$Wfr8. 9. 13. 
1 4W»j^5r*fl(JfS3&WI=lttWTa. 

[0020] urn® 3 izmmtii Ji ztte. m 

l£Um#8£mm®.®\Z?Zt&lZi&&MW#l 3*8 

®&mz-rz£5\zu®mn*%±?zz\t-a!>z. c 
ntc^o. m/c 2a<fg££#*:/u-*ifoE**w/c 

4C0W&£*1. M/C 2<M©7U— =HKJE<hW/C4(H 

of v-*m.i£ t am \z mm.MW# 8 ^©sms \z% c 

[0 0 2 1] £ffiJta3K«8Wfi£?e£3tt3£tt. If 30 
JE«IWf>8fttfMflEtlW#l 3 Sr&tCJIBff&If fiTSJ: 

i)<Dmfo*\z'7V'-*'i?)iit>mtr>t3tiz>t, tun 

Xf88a^LTEi*<lIL. W/C4©7U-* 

[0 0 2 2] :&<iMft3KejEffla£f8±3-tt*<htt. « 
JE^W^P8«:ig»fffiE(C-rst*lC«ffi$gW#l 3 £3 
M&®\Z?Ztmz. =e-?5\zmm<fS.$tlZ±5iz 
^M*5E4TS^fC$.2.. CiniC«k0. W/C4 40 
{M©7U-*?fca''J-»f-/U 2KSIAL. W/C4fflJ© 
^U~*«ff*t«'>-r-5. &*5. ECU18li. <&©* 

[oo2 3]*ic. ecu i 8 *wr-rs«ig©i*ia* 

02. 03©7D-^- h^ffl^TSiWi--5. ECU 
1 8tt-f >/:!•;/-> a >X-f •y5 L 36t^->-r'5<t02HSr 

»i-?>£$if7L. tat* 

[0 0 2 4] St*. Xfy^S 1 0 «J8J{tSaS 
£ff3. CKDSagKiO. *t'J*'J7. 75i"Jt7 50 
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b&&ftt>tl*. *K. Xf7^S 1 0 2-m. £fT© 

[00 2 5] *UT. 7f7^S 1 0 2t?YEST*n 
tf. ^f7^S 1 0 3IC#fTbT±ffi&jM8iiK-t:>-tf 
7 a. 7 b*^©0IEaS<i^»cS-^##**i3. 5© 

*ia^avw* **asr-T5. cict, r**j 

tS3. 5«?*7f;-rKff FR. RL. RR. F L ©SffcT 
-r^te-fe rvw**j HVWFR, VWRL. V 
WRR. VWFL£8U **l-en*fl0^3. £&t! 5 

[0 0 2 6] «!<X^>^"S 1 0 4T*tt. Xx^S 1 

0 lT#ftfc*«affiVW**S:ffl[»T-5C:tlc<fco 
T. S**S3. 59?©*tftirajiKcivw**£Siirr 

5. -tLT. 1 0 5Tlt X^yT'S 1 0 3 

3 . 5 $©*«>£« V W * * © 5 *> ©& 

g) SKITTa. C©«!Llite. 0D;Ltf&*f§3, 5S=© 
*eiffiVWFR~VWRL©5S©I^aSVWm a 
x**8a@*«>fc*«:aaVB (n-1) KflfJgffifclJO*. 
fcl8]j£IR§fteVaA>£. J|i#i$&VB (n-1) ri>Si?r 

£WSrU g^SgVWmaxA'JD&fBlfffiVaa^V 

^#3l«VBtbTKSL, I^SVWmax^lDil 
(SSfffiV a£jSA,Tt>*ltf;!nij§Pg#<iV a V 
BtLTISfcU &*SiKVWmax«j$IB#fiIV/3£ 
TEo TUn«tti$ia^S V 0 V BiLT 

isjrr 4 i ? c UT^fTi* 

[0 0 2 7] St. X^ y^S 1 0 6 Tte, Xx y^S 

1 o 5T£*C>nfc»#agVB£ffl#-fsc<ki;:«fc-3 
o 7th *»enfe$frjigvBt*^svB** 

IC«fc-pTS*^3. S®\Zi$VZ,X') y^SW* * $ 

[0 0 2 8] ^JC. Xf-y/S 1 0 8 Tli. &»t§3. 
5lC*tt*XU V/?iSW* * t$$SttlSgd VW* * 
lcStJ#S*^3. 5SCSSH^#8. 9. 13. 14 

Rtf^e— ^ i 5©$^*- HrojaJ?*^^. CtllCfc 

n^©*-Hi:«. &a$d^8. 9. 13. 14«i 

1 5fC»T-5ai**±^bfcJiffHl*. fi^fffi*. 
«EEUi*©^-riaH-r-5*^^f St>©TS>0. 
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[0 0 2 9] SKXxy^Sl 0 9Ttt. ®W&mm% 

trio. c<D®&mmm.w<om®z®3\z7f;-t®?!mm 

[0030] £1*. Xt»^S2 0 11?H H 
(DSR IZ&mU®* - H CJ& Kfc 7 ^ y ££T EniSk 

[0 0 3 1] fbT. Xf7^S2 0 2Tlt «ffi*<8J 

r->^S 2 0 3 Kit*. -?-«<!: #JfE1&ISfP# 3, 5Cffi 
LT^smSitm^M I dw£ECU 1 8rt©^*U»C|2 
teStf*. --H. NOT*fl«, Xt»^S 2 0 4«CiI 
JSEfSPflTr e 1 S*f>h7'^n. d©J;5 

Et*«»fSCl<fcT«HEfi£*«>Silt*ipI66i:to 20 

[0 0 3 2] F<fTfctfntf. Xr7^S2 0 

«^CDW^ »C tgjE * - H \Z#£? * y y if IfitVZ % tl 
T^**>S^tltJ;tjTW3e-ra. *bT. YE ST* 
WJXff^S 2 0 6l;:jttf. NOT&tUf. ;* 

[0 0 3 3] Xr7^S 2 0 6Ttt, -0 

a<oitJE-e$>5*>§A>£|ij$rr£. fir. yest* 
naxf'^s 207 icii*. NOTftntfx^-^ys 30 

2 0 8Cjltr. -5-UT. 7,7- yfS 2 0 7 TtiESI^# 

z.mmmQmmoxitojjizrmT. m4\z^-rms.mm 
#8. 9^»amatitffi^^8. 9o±TK£«»tt 

[0 0 3 4] 04IC^T«fc^|-, «E««&P#8. 9^0 
attatllK<httf?r£©BI«£*rLT^*. -tLT. * 

?zm®m&>±\z®E.MW#8. 9^<Dmm&zmiia$ 
*Tt>, ^©gEeutctt&sfc^A*. amasses 

0>&mz*tK?Z®£r)bTtfZt®B.Mm?8> 9*< 
P8£. M/C 2«IA>e©-7>- =HftE#W/C4. 5<M 

8. 9^<DS85»l^*'fTA.5Ci:t^5. C0>$l 

mm<bfru®mntpimtti.z. 50 
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[0 0 3 5] H5ic^-TJ;^ic. 

£SiM*£ABSf!aWA<W4&3ns. cott. irf. 
Ftfft&sti. tiE©ia#8. g^oaeaa* 

8*teKR££nTitJEIHgtff8. 9tfi&Wi1$L®t2ft 

#13.1 4A*Safi@£;**l. WE^-Fifc*. * 
UT. iMSa&VW* **^«SLT<Si, ^t2»C 

*t &5\zm£mitb&o) 1 aB^ttEE*- F*<&£sn 
TJi£Era#8, 9^<oa@aa<Ttfe>*is. *lt. 

fcjfltt 3lc*-TJ:^t±5EL/S:ftO^^#'r>h*Ta 
ma^Ttf e>ft*<h. li)E£9W#8. 9*<Sa{4@£ft 
0. W/C3, 5©7U-=H£flEatig;bIlLTU<. -0) 

«o&^#-f >h*rama* i T^ofc»tc*3^ 

Ttt. ±&Lfc«fc5ta«a<h£lE<b©Btl«A<04l;:* 

[0 0 3 6] *-LT. B?j£t 4Kl*-r«k5tCW/C3. 
5 ©^l^-+«aE(OigJnitff oTSt;$*SSV B <k 0 
*liaKVW***i«^ii^<Si:. 2@B0D«^f ; t 
-HA>e«ff^-K*»^5£S4a. mtmE.MW# 8 . 9 
A<jg®r(&:B. tefflfclffl* 1 3 . 1 4*taafiBt$tXT 
W/C3, 50^l/-+iKEA'«'>LT^<. C©<h 
aa^-Ht^O^SmllCiJttiaSaSrBT^ 

^-rsa«as^* ct^i. 

[0037] fl/t. W/C3. 5ro^U—*aEJEEA^ 
'>H^t. Wf^t 5H*-r«t^t*$fia«VW**At 
^ffi-TSi:. 2@a»JiEE ; t-H^S:3t^n, W/C 
3, 5©^U-*?fiffi$lifln$-ti-*iP^^ffl-r<b. 

[0 0 3 8] BffiPB&tS. JiJE*^SJEtW 

[0 0 3 9] 

[&1] I u p== I dw + T r e 1 XK 1 
fcfc'U. Iuplt 04+lC5*-r®*ffi8t![ (ftJtt- 
K«plCW^Sn-5«^©Sil) AM ho 1 dTJ&ofet-r 
St. I ho 1 dtflUol^'f >h (ClCTB2lsl@ 

fz9m<om&\zM&-ir2>mn&. Trent &eev$ 

[0 0 4 0] f l/T, I u pt><®&2tlXfrt>\t. ttff 
gllHJBCD»Sffi-e/«tl'>i:Sn. Xfy^S 2 0 8l:*$ 
tlZ£5iZ. M@©}t^«8itS:^E«& (K2) »«{fc 

«. Kffiw. M/C&.na\Z&-3XR<t2itZZ.tt><-pI 
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CO 04 1} COZolZ. MEB8(i6«WlEia<DiiEC 
ttLX\t*TV-fS 2 0 7lC^StlS*tt»CioTft0 
6l>*-f>H:ffi3t5iti^*». 2E§&K©tt 
JEKiWLTtt. 2 o 8fz*sn5*fe»r«t^ 

[0 0 4 2] «±KWLfc«fc^iz. m&Mttakom&ft 

■fe >tf-$>W/CE-tr >-tf-£&g<h Lft < TfcMlSKiiK 

[0043] ess 2 mmmm) 0 6 K*5ew©8i 2 §us 

ffl#8. 9*»J=7«8HB«*"f. «ffi{SIW#13. 1 
4 4'JryiifitlBSb-r*. £ l SffiffiHrctt. ifJEi&liS 
#8. 9lC88bT'J-7«S5BSi«ff&5Ci:T. ±13 
®%:&'&Z>&?\ZLT^-/tA<> **6SJBffi©.fc5»::i&E 
MWM3. 1 4SrU^7@ffESB»J-r2)Ci:T?|gl^iS 20 

[0 0 4 4] Z.<r>^\Z^&.mm^\ 3. 14SU=7 
W**a<S55iitJ<fc. ll:*5^TABS«99I^PB 

-H#R«sn. fc&.m#i 3. 1 4^©aaa*«! 

St. KJ^t 2tr*^TiiE : E-H*^5gSn. JiflESfl 30 
ffl.#8. 9lCfc9W/CEE£JtlJ0£tt-&. 
[00 4 5] W/CKCtilJDftti. ^JI^fW 

IC«fi?LT^-5fc©, «ff»©l^jj!(t 3T©W/CH£t 
ti&TZMEE%m#l 3. 1 4^©Jt^«tffite. 3fcl£ 

[0 0 4 6] 

[&2] I dw=I up + TupXKl 
fcfc'U I u p«^£E^e.JiffilcW#t>oit!BIHJ©^fiE 

ic«fi?-rsama. tup«j@be^m, Kiuss^n 

SifEE£JE*^L/T^5. 40 
[0 0 4 7] ^E-UT. Ht/*#affiVB»C»lxT»tSii 

svw* *Am%&tst. »2i:S^v»T**e.ns i 
dwCffi^-rs«ISS*JS)ES(lffl^l 3. 14^-r. C 
cO«fc^Cfn«. ®BE©lffll#13. HCSLTft^ 
tf-f >h ICWIS: Ufc©fl5*8it-rrt*tT€rS. £©<fc5 
IC. aSJEUHJStfp 1 3 . 1 4lC»UTU=7««ittB»lSfT 

[0048] mnnmrnm ±sb» i 
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Efc»#8. 9. SB2*JS»!B-Ctt«ff(HW*l 3. 1 
4*Ur:7m85ffiftUfc*<. ■ 8 Cat? J: 3 K. CtX6 
5R^€'J-7«85K»-r4i5lCtTb«fcV». Z.<D&o 

[0049] ±.&mmmm\zMv. bswssicisut 

JfffiHBI#8. 9^<oa«a*^k*14-4J:^lcLTt> 

stiEbTfcAm aiE^fttbTtt. ®mm<om#tam 
u&wt&®<»KW}#iNi®iz&o&fiL*?iu? z. 

l^-*StEtW/C4. 6(rfe^4^U-**fftC0|g 
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